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(g) Video subsystem for a computer system. 

(57) A video subsystem for a computer system 
comprising a video adapter and a video monitor 
electrically communicating over a display cable 
having at least one monitor identification line . 
The three system components are designed 
such that after the video adapter reads the 
monitor identification from the monitor identifi- 
cation lines, the adapter and monitor reuse the 
monitor identification lines as a bidirectional 
serial link, over which large amounts and types 
of data may be transferred. 
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The present invention relates generally to a com- 
puter system architecture and, more specifically, to a 
video subsystem having a video display adaptor, a 
monitor cable, and a video display monitor designed 
so that the monitor identification pins may be reused 
to provide a bidirectional serial link between the adap- 
tor and the monitor. 

Personal computer systems are well known in the 
art Personal computer systems in general, and IBM 
Personal Computers in particular, have attained 
widespread use for providing computer power to 
many segments of today's modern society. Personal 
computers can typically be defined as a desktop, 
floor standing, or portable microcomputer that is com- 
prised of a system unit having a single central proc- 
essing unit (CPU) and associated volatile and non- 
volatile memory, including all RAM and BIOS ROM, 
a system monitor, a keyboard, one or more flexible 
diskette drives, a fixed disk storage, and an optional 
printer. One of the distinguishing characteristics of 
these systems is the use of a motherboard or system 
planar to electrically connect these components to- 
gether. These systems are designed primarily to give 
independent computing power to a single user and 
are inexpensively priced for purchase by individuals 
or small businesses. Examples of such personal com- 
puter systems are IBM's PERSONAL COMPUTE RAT 
and IBM's PERSONAL SYSTEM/2. 

Personal computer systems are typically used to 
run software to perform such diverse activities as 
word processing, manipulation of data via spread- 
sheets, collection and relation of data in databases, 
displays of graphics, design of electrical or mechani- 
cal systems using system-design software, etc. 

Personal computer systems typically have a vid- 
eo subsystem comprising a video display adapter, a 
video display monitor, and a monitor cable. The video 
display adapter, also known as a "microcomputer dis- 
play adapter" and herein as an "adapter" or a "video 
adapter," generates the electrical signals corre- 
sponding to the visual image displayed by the video 
display monitor, also known as a "visual display unit" 
and herein as a "monitor" or "video monitor." The 
adapter may be either an integral part of the system 
planar or may be an adapter card electrically connect- 
ed to the system planar via an expansion slot 

The monitor cable connecting the monitor to the 
adapter typically has 15 pins. The 15 pins at the con- 
nector mating with the video adapter typically include: 
red, green, and blue analog video pins, each having 
an associated ground pin, the horizontal synchroniza- 
tion (HSYNC) and vertical synchronization (VSYNC) 
timing signal pins, four monitor identification (MID) 
signal pins, a plug ground pin, a self-test pin, and a 
sync ground pin. 

The MID signals are directed toward the adapter 
and are typically used to convey one piece of static 
information about the monitor-the type of monitor- 



to the adapter. The HSYNC and VSYNC signals are 
generated by the video adapter and directed to the 
monitor and are used to control the horizontal and 
vertical blanking within the monitor, respectively. The 
5 three video signals are generated by the adapter and 
directed to the monitor and are analog electrical sig- 
nals corresponding to the visual image displayed by 
the monitor. 

Typical monitor cables provide 4 binary bits of 

w static MID data to the adapter. Four binary bits pro- 
vide 16 possible MID codes. The MID code for a given 
monitor is fixed. For example, a monitor with a MID 
code of 101 0 2 will always have that code. Because 
the code is fixed, manufacturers hardwire the code 

15 into the monitor cable. Thus, typical monitor cables 
provide only one small piece of information in only 
one direct ion-toward the adapter. 

In the past, the 1 6 possible MID codes were suf- 
ficient to cover the spectrum of monitors. However, 

20 there is currently a need to transfer more than one 
code to the adapter and a need to move beyond the 
limit of sixteen possible codes. For example, there are 
numerous monitors available in the market and, 
therefore, there is currently a need to expand beyond 

25 the 16 possible MID codes that the current MID 
scheme provides. Additionally, there is a need for the 
adapter to be able to detect the power-on or power- 
off status of the monitor. Also, there is a need for an 
enhanced mode signalling capability from the adap- 

30 ter to the monitor, whereby the adapter will communi- 
cate the desired display parameters (e.g. resolution, 
frequency, etc.) to the monitor. In addition, there is a 
need for the monitor to transmit vital product data and 
monitor characteristics data to the adapter. In short, 

35 there is currently a need to transmit many pieces of 
data either from the monitor to the adapter and vice 
versa. Current components cannot meet this need 
because, currently, monitors only supply one piece of 
permanent information to the adapter and adapters 

40 have no way of communicating to the mon itors. 

One obvious way of increasing the amount of 
data able to be transferred between the monitor and 
the adapter is to add the necessary pins and electrical 
connections to the monitor cable. However, adding 

45 pins to the monitor cable would increase the cost of 
any monitor or adapter. Moreover, the 15-pin connec- 
tor used in typical personal computer video subsys- 
tems has become a widely accepted standard and it 
is desirable to achieve backward compatibility with 

so existing systems. That is, (1) any new video adapter 
must function with existing monitors at least as well 
as the older adapters and (2) any new monitor must 
function with existing video adapters at least as well 
as the older monitors. Therefore, any solution to the 

55 problem that requires the addition of pins to the mon- 
itor cable is unsatisfactory. 

According to a first aspect, the present invention 
provides a video subsystem for a computer system, 
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comprising: a video adapter; a video monitor; and a 
monitor cable electrically connecting the adapter to 
the monitor, said cable having at least one monitor 
identification signal path for delivery of identification 
signals from the monitor to the adapter, wherein the 5 
monitor and the adapter have means for generating 
a communications link for dynamic communications 
between them along said identification signal paths. 

According to a preferred embodiment of the in- 
vention, the monitor identification signal paths thus 10 
comprise electrical paths between the monitor and 
the adapter suitable for dynamic communications of 
control information, as distinct from the electrical 
paths for delivery of video data which are provided by 
known display cables. 1 5 

According to the present invention, the adapter, 
the monitor, and the monitor cable are preferably each 
modified in such a manner that the monitor identifi- 
cation pins are able to be reused to provide an elec- 
trical pathway for a bidirectional serial link between 20 
the adapter and the monitor. This redesigned video 
subsystem is termed the "Monitor/ Adapter Intercon- 
nect Extension" ("MIX"). 

The present invention thus enables expansion of 
the number of MIDs which it is possible to convey 25 
from a monitor to an adapter, without adding addition- 
al pins to the monitor cable. The invention preferably 
also enables relatively large amounts of information 
(relative to prior art video subsystems) to be commu- 
nicated between a video adapter and a video monitor, 30 
again without adding additional lines or pins to the 
monitor cable. 

The MIX adapter is modified to read the MID code 
from the MID lines as well as communicate bidirec- 
tionally over the MID lines. 35 

The MIX monitor cable, herein the "display 
cable," is modified so it no longer has the MID code 
hardwired inside it and, thus, the display cable need 
no longer be an integral part of the monitor. The dis- 
play cable merely provides 1 5 electrical signal paths 40 
between the MIX adapter and the MIX monitor. 

The MIX monitor is modified so it no longer relies 
on the monitor cable to generate the MID code. The 
MIX monitor is designed to generate the MID code it- 
self. Furthermore, the MIX monitor is designed with 45 
means to communicate bidirect ion ally with the adap- 
ter over the MID lines. 

On power-up, both the MIX monitor and the MIX 
adapter presume that they are not connected to a 
MIX-capable counterpart. The MIX monitor presents so 
a fixed MID code along the MID lines. The MIX adap- 
ter reads any MID code from the MID lines. 

It is at this point that the two determine whether 
they are connected to MIX-capable counterparts by 
handshaking. The adapter starts the handshake by 55 
signalling to the monitor by setting both the HSYNC 
and VSYNC to a known state, then toggling one or 
both of them from one state to the other for a fixed 



number of toggles at a predetermined rate. Anon-MIX 
monitor will ignore the signals. A MIX monitor will rec- 
ognize that it is connected to a MIX adapter and will 
respond by presenting a special code on the MID 
lines. This special code allows the MIX adapter to rec- 
ognize that a MIX monitor is powered up and has re- 
ceived the handshake signal. The monitor then stops 
asserting the MID code on the MID lines and the MIX 
adapter and MIX monitor are free to communicate bi- 
directionally along the MID lines. 

It is therefore preferred for the present invention 
to provide a video subsystem in which the adapter, the 
monitor, and the monitor cable are each modified to 
enable the MID lines to be reused as a bidirectional 
communication link. 

It is further preferred to provide the above MID re- 
use while maintaining backward compatibility with 
existing components, which is enabled by not adding 
to the number of monitor cable connection pins. 

Embodiments of the invention will now be descri- 
bed in more detail, byway of example, with reference 
to the accompanying drawings in which: 

Figure 1 A is a schematic view of a prior art video 
subsystem. 

Figure 1 B is an electrical schematic of a prior art 
video subsystem showing the monitor identification 
subcircuit. 

Figure 2A is a schematic view of a video subsys- 
tem according to an embodiment of the present inven- 
tion. 

Figure 2B is an electrical schematic of a video 
subsystem according to an embodiment of the pres- 
ent invention showing the MID/MIX subcircuit. 

Figures 3A through 3E are timing diagrams show- 
ing various alternative communication configurations 
for communicating over the reused MID lines. 

Before describing the details of the present in- 
vention, a description of a typical possible prior art 
video subsystem may be helpful in understanding the 
advantages of the video subsystem of the present in- 
vent ion. Reference is had, therefore, to Figures 1A 
and 1B, which show a prior art video subsystem 10. 
A typical prior art video subsystem 10 has a video 
adapter 20 connected to a video monitor 22. The mon- 
itor 22 has associated with it an integral monitor cable 
24 attached to the monitor 22 at an attachment point 
26. The monitor cable 24 connects to the video adap- 
ter 20 at a display connector 28 and allows electrical 
communication between the video adapter 20 and 
the video monitor 22. 

Prior art video adapters 20 are well known in the 
art. They typically include a ROM BIOS, a test sub- 
circuit, a video memory, a digital to analog converter, 
a cathode ray tube (CRT) controller, a sequencer, a 
graphics controller, and an attribute controller. Prior 
art monitors 22 are also well known in the art. They 
typically include a power supply, a CRT subcircuit, 
and an input subcircuit. 
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The display connector 28 is typically a 15-pin 
connector and typically brings 14 signal lines out from 
the video adapter 20: three video signal lines (red, 
green, and blue), each with an associated ground line; 
four monitor identification (MID) signal lines; a hori- 5 
zontal synchronization timing signal (HSYNC) line; a 
vertical synchronization timing signal (VSYNC) line; 
a sync ground line; a self-test signal line; and a plug 
ground line. The three video signals are analog sig- 
nals ranging from 0.0 to 0.7 VDC. The HSYNC, and 10 
VSYNC signals are typically TTL or "Fast" TTL signals 
with typical TTL or "Fasr TTL logic levels, which are 
well known in the art. The MID lines are typically 
pulled up to a high logic state with pull-up resistors of 
an appropriate value within the adapter 20. 15 

Figure 1 B is a schematic diagram showing an ex- 
ample of a prior art monitor ID subcircuit 30, which is 
a combination of the hardwired MID subcircuit 32 
within the monitor cable 24 and the test subcircuit 34 
of the adapter 20. The four MID lines MID0-MID3 pro- 20 
vide a four-bit nibble of binary data that can be read 
by monitor ID input buffer 36 of the test subcircuit 34 
of the adapter 20. The monitor ID lines MID0-MID3 
are pulled up to a logic 1 by associated pull-up resis- 
tors R0-R3, which are part of the test subcircuit 34 of 25 
the video adapter 20. Recall that the MID lines are 
either logic 1 or logic 0. Because the MID lines Ml DO- 
MI D3 are pulled up to logic 1 by the associated pull- 
up resistors R0-R3, a desired MID code bit may easily 
be hardwired within the monitor cable 24 by either ty- 30 
ing the desired MID line to the ground line (if a MID 
code bit of logic level 0 is desired) or not tying the de- 
sired MID line to the ground line (if a MID code bit of 
logic level 1 is desired) within the monitor cable 24. 

In Fig. 1B, the MIDI and MID3 lines are tied to 35 
ground at 38 and 40, respectively, therefore, they are 
at logic level 0 when the monitor cable 24 is plugged 
into the display connector 34, as shown in Figure 1B. 
Conversely, the MID0 and MID2 lines are not tied to 
ground, therefore, they remain at logic level 1. The ao 
MID code is then readable by the MID input buffer 36 
of the adapter 20. 

The monitor cable 24 typically comprises at least 
nine conductors 42 that electrically connect the adap- 
ter 20 ,to the monitor 22. Five conductors transmit the 45 
three video data signals, HSYNC, and VSYNC from 
the adapter 20, which generates these signals, to the 
monitor 22, which receives these signals. The four re- 
maining conductors provide ground paths and include 
the three video ground lines and the sync ground line. so 
As shown in Fig. 1 B, the four MID lines MID0-MID3 do 
not reach the monitor 22. However, the MID lines 
MID0-MID3 can be extended into the monitor 22, 
where they are hardwired to reflect a particular MID 
code. The critical feature of the prior art MID subcir- 55 
cuit 30 is that the MID code is hardwired. 

Using the prior art video subsystem 10 is very 
simple. The user merely plugs the monitor cable 24 



into the display connector 28 of the video adapter 20. 
Either the video adapter 20 or the monitor 22 may be 
turned on first. Neither is aware of the other's power 
status. 

When the adapter 20 is powered on, the MID in- 
put buffer 36 of the test subcircuit 34 reads the MID 
code from the MID lines MID0-MID3 and transmits it 
to remaining adapter circuitry 44 via remaining test 
subcircuitry 46, thereby making this code available 
for use by the adapter 20 and the software running on 
the computer system. Then remaining adapter circui- 
try 44 of the adapter 20 starts transmitting the three 
video data signals (R, G, and B), the VSYNC signal, 
and the HSYNC signal. As previously mentioned, the 
three video ground lines and the sync ground lines do 
not have associated directed signals perse, but mere- 
ly provide electrical ground paths. 

Some newer monitor cables 24 have MID codes 
based on four bits of four possible states: 0, 1, H, or 
V. That is, instead of being limited to eithertying a MID 
line to ground or not (resulting in either logic 0 or logic 
1 , respectively), some monitor cables either do not tie 
a MID line to anything (resulting in logic 1), or tie the 
MID to either ground, HSYNC, or VSYNC. Thus, a re- 
sulting MID code may be, for example, 1H1V 8 or 
00HV 8 (V meaning "special"). In systems with this 
type of MID, four reads are needed to adequately de- 
termine the MID code. 

In the first read, HSYNC and VSYNC are placed 
into a logic 1 state by the remaining adapter circuitry 
44 and the MID code is read by the MID input buffer 
36. Any of the MID lines MID0-MID3 at logic 0 during 
that read are deemed tied to ground and at special 
level "0." 

In the second read, HSYNC is placed into a logic 
0 state and VSYNC is placed into a logic 1 state by 
the remaining adapter circuitry 44 and the MID code 
is read by the MID input buffer 36. Any of the MID lines 
MID0-MID3 at logic 0 during that read, that were not 
at logic 0 before, are deemed tied to HSYNC and at 
special level "H." 

In the third read, HSYNC is placed into a logic 1 
state and VSYNC is placed into a logic 0 state by the 
remaining adapter circuitry 44 and the MID code is 
read by the MID input buffer 36. Any of the MID lines 
MID0-MID3 at logic 0 during that read, that were not 
at logic 0 during the two earlier reads, are deemed 
tied to VSYNC and at special level "V." 

In the final read, HSYNC is placed into a logic 0 
state and VSYNC is placed into a logic 0 state by the 
remaining adapter circuitry 44 and the MID code is 
read by the MID input buffer 36. Any of the MID lines 
MID0-MID3 NOT at logic 0 during that read, are 
deemed not tied to either ground, HSYNC, or VSYNC 
and are at special level "I." Thus, these four reads al- 
low the system to determine the true MID code. 

If the monitor 22 is powered on before the adapter 
20 is powered on, the monitor 22 will have nothing to 
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display until the adapter 20 is powered on. Once the 
adapter 20 is powered on and begins transmitting the 
five directed signals (R, G, B, HSYNC, and VSYNC) 
the monitor 22 will display a visual image correspond- 
ing to the five directed signals. 5 

Thus, in the prior art video subsystem 10, neither 
the adapter 20 nor the monitor 22 know the other's 
power status. Additionally, because there are only 
four MID lines MID0-MID3, the adapter 20 may only 
discern 16 (24) possible hardwired MID codes from 10 
the monitor cable 24. Note that in the MID subcircuit 
30 of Fig. 1 B, the video adapter 20 can read the MID 
code of the monitor cable 24 while the monitor 22 is 
turned off, because the MID subcircuit 30 does not 
depend on any signal generated by the monitor 22. 1 5 

Under the present invention, the prior art video 
adapter 20, the prior art video monitor 22, and the pri- 
or art monitor cable 24 of the prior art video subsys- 
tem 1 0 are modified so that the MID lines MID0-MID3 
can be reused to provide a communication link be- 20 
tween the adapter and the monitor. 

Figures 2A and 2B show a video subcircuit 11 0 of 
the present invention. As shown in Figure 2Athe vid- 
eo subcircuit 110 comprises a video adapter 1 20 elec- 
trically connected to a video monitor 122 by a display 25 
cable 124. The display cable 124 may be, but is not 
required to be, an integral part of either the video 
adapter 120, or the video monitor 122, or both the 
adapter 120 and the monitor 122, or may be an inte- 
gral part of neither the adapter 120 nor the monitor 30 
1 22. In the best mode, the display cable 1 24 is an in- 
tegral part of neither the adapter 120 or the monitor 
122. In this best mode, the display cable 124 con- 
nects to the monitor 122 at a monitor connector 126 
and connects to the adapter 1 20 at a display connec- 35 
tor 128. 

The nature of the five signals directed toward the 
monitor 122 remain the same. R, G, and B are analog 
signals ranging from 0.0 to 0.7 VDC. HSYNC and 
VSYNC are TTL signals. The four ground lines (three 40 
video ground lines and the sync ground line) remain 
the same and merely provide ground paths. In the 
best mode, the MID signals become l*C (inter-inte- 
grated circuit) signals. The l 2 C bus is an open collec- 
tor serial bus offered by Signet ics Corp., a subsidiary 45 
of Philips N.V. 

Figure 2B shows a MID/MIX subcircuit 130 com- 
prising the display cable 124 and portions 140 and 
142 of the adapter 120 and the monitor 122, respec- 
tively. In the adapter 120, the MID input buffer 36 of 50 
the prior art adapter 20 is replaced by an adapter 
MID/MIX subcircuit 136. The hardwired MID subcir- 
cuit 32 within the prior art monitor cable 24 is replaced 
with four conductors COMM0-COMM3. These com- 
munications lines COM M0- COM M3, previously the 55 
MID lines MID0-MID3 and associated with the same 
pins of the 15-pin connector, will carry the MID code 
from the monitor 122 to the adapter 120 and will sub- 



sequently provide a communications path between 
the adapter 120 and the monitor 122. The communi- 
cation lines COMM0-COMM3 are pulled up to logic 1 
by pull-up resistors R0-R3. In the monitor 120, a mon- 
itor MID/MIX subcircuit 138 is added. The adapter 
MID/MIX subcircuit 136 and the monitor MID/MIX sub- 
circuit 138 serve numerous functions: (1) they serve 
to simulate the hardwired MID subcircuit 32 of the pri- 
or art video subsystem 1 0, (2) they perform any hand- 
shaking needed to identify MIX-capable counter- 
parts, and (3) they perform the dynamic communica- 
tion between the video adapter 120 and the monitor 
122. 

Remaining monitor circuitry 146 differs from the 
circuitry of a prior art monitor 22 in several respects: 
(1) The remaining monitor circuitry 146 interfaces 
with and controls the monitor MID/MIX subcircuit 1 38 
and must be designed to do so. (2) The remaining 
monitor circuitry 146 must be designed with any ad- 
ditional circuitry needed to provide the information to 
be sent to the adapter 120, such as vital product data 
and monitor characteristics. (3) Lastly, the remaining 
monitor circuitry 146 must be designed with any ad- 
ditional circuitry needed to implement any com- 
mands sent from the adapter 120, such as changing 
pixel resolution or changing signal frequency. In 
short, the nature and extent of the changes needed 
in the remaining monitor circuitry 146 depends entire- 
ly on the nature and the extent of the functions added 
to the monitor 122. 

Likewise, remaining adapter circuitry 148 and re- 
maining test subcircuitry 150 must be designed with 
any circuitry needed to perform any added functions. 
Like the remaining monitor circuitry 146, the nature 
and extent of the changes needed in the remaining 
adapter circuitry 148 and the remaining test subcir- 
cuitry depends entirely on the nature and the extent 
of the functions added to the adapter 120. 

On power-up, the adapter 120 behaves as a prior 
art adapter 20. First, the adapter 120 will attempt to 
read, using either one or four reads as described 
above, the MID code from the four communications 
lines COMM0-COMM3 using the adapter MID/MIX 
subcircuit 136. The MID code the adapter 120 will 
read depends on what is attached to the display con- 
nector 128 of the adapter 120. If the adapter 120 is not 
connected to any monitor cable at all, the communi- 
cation lines COMM0-COMM3 will remain pulled up to 
logic level 1 and the adapter 120 will read a MID code 
of 1 1 1 1 2 or 1 1 1 1 s . If the adapter 1 20 is connected to a 
prior art mon itor 24 of a prior art monitor 22, the adap- 
ter 1 20 will read the MID code from the hardwired MID 
subcircuit 32 of the prior art monitor cable 24, whether 
the prior art monitor 22 is powered on or not Again, 
the adapter reads the MID codes from the communi- 
cation lines COMM0-COMM3 using the adapter 
MID/MIX subcircuit 136. 

If the adapter 120 is connected to a monitor 122 
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of the present invention via a display cable 124 of the 
present invention, then the MID code the adapter 120 
reads will depend on whether the monitor 122 is pow- 
ered on or not. If the monitor 122 is not powered on, 
the communication lines COMM0-COMM3 will re- 
main pulled up to logic level 1 by pull-up resistors R0- 
R3 and the adapter 120 will read a MID code of 1 11 1 2 
or 1111 a . If the monitor 122 is powered on then the 
monitor MID/MIX subcircuit 138 of the monitor 122 
can present whatever MID code it desires on the com- 
munication lines COMM0-COMM3 for the adapter 
120 to read. Once the adapter 120 reads the MID 
code, it makes the MID code available to the soft- 
ware. 

Once the adapter 120 determines that a monitor 
is attached, the adaptor 1 20 must determine whether 
the connected monitor is MIX-capable or not. That is, 
the adapter 1 20 must determine if the unknown mon- 
itor attached is a monitor 122 of the present invention 
or a prior art monitor 22. Therefore, the adapter 120 
sends a trigger signal to the unknown monitor that lets 
the unknown monitor know that the adapter 120 is 
MIX-capable. In the best mode contemplated by the 
inventor, this trigger signal consists of the adapter 
120 placing both HSYNC and VSYNC in the same 
known logic state then toggling them both simultane- 
ously from one state to the other at a predetermined 
rate ( e.g. , approximately 1 0 Khz) for a predetermined 
number of cycles ( e.g. , eight complete cycles). Al- 
though believed to not have the benefits of the above 
trigger signal, other trigger events are possible, such 
as a simple timer in either the monitor or the adapter. 

A non-MIX monitor 20 will ignore the trigger sig- 
nal. A MIX monitor 122 will respond to the trigger sig- 
nal generated by the adapter 120 in such a manner 
that the adapter 120 knows the monitor 122 is indeed 
a MIX-capable monitor 122. In the best mode, the MIX 
monitor 122 will present a Powered on ID (PID) code 
along the communication lines COMM0-COMM3 to 
complete the handshake. The exact code is immate- 
rial. The only requirement is that the PID be different 
from the code presented before handshaking, so the 
adapter 120 knows a MIX monitor 122 is present. 
Once the handshake is complete, the monitor 
MID/MIX subcircuit 138 ceases asserting the MID 
code along the communication lines COMM0- 
COMM3, allowing them to be pulled up to the open- 
collector floating state of 1111 2 by the pull-up resis- 
tors R0-R3. The adapter 120 and monitor 122 are 
then free to begin communicating along the commu- 
nication lines COMM0-COMM3 using the adapter 
MID/MIX subcircuit 136 and the monitor MID/MIX sub- 
circuit 138. 

Numerous forms of communication between the 
adapter 120 and the monitor 122 are possible along 
communication lines COMM0-COMM3. It is immate- 
rial which communication line or lines the two commu- 
nicate over, as long as both the adapter 120 and the 



monitor 1 22 use the same li ne(s) for the same purpos- 
es. The |2C bus specif ically contemplates bidirection- 
al serial communication using two of the four lines, 
but numerous other communication schemes are 

5 possible. For example, the adapter 120 and monitor 
122 could communicate along just one communica- 
tion line: a single bidirectional data line, as shown in 
Figure 3A. Alternatively, they could communicate us- 
ing a clock line and a data line, thereby using two 

10 communication lines, as shown in Figure 3B. In addi- 
tion, they could use a clock line, a data line, and afra- 
mesync line, thereby using three communication 
lines, as shown in Figure 3C. With four communica- 
tion lines available, many parallel communications 

15 schemes are also possible. For example, the adapter 
120 and monitor 122 could communicate using two 
data lines, a clock line, and a framesync line, as 
shown in Figure 3D; or they could use three data lines 
and a single clock line, as shown in Figure 3E. Unidir- 

20 ectional versions of the bidirectional communication 
schemes listed above are also possible. In the best 
mode, the communication is bidirectional using just 
two communication tines: a bidirectional clock line 
and a bidirectional data line, as shown in Figure 3B. 

25 In the bidirectional examples of the above para- 

graph, the adapter 120 and the monitor 122 share a 
common data line or lines. This invention also con- 
templates using unidirectional data lines. For exam- 
ple, the adapter 120 and the monitor 122 could com- 

30 municate using a common clock line, generated by 
the adapter, a data line directed by the adapter 1 20 to 
the monitor 122, and a data line directed by the mon- 
itor 122 to the adapter 122, thereby using three com- 
munications lines. Numerous combinations and per- 

35 mutations of the above examples are possible and 
are intended to come within the scope of the inven- 
tion. 

If the monitor 122 is powered off when the adap- 
ter 120 transmits the triggersignal, either the adapter 

40 120 will not assert the trigger signal or the monitor 
122 will miss the trigger signal. Therefore, the monitor 
122 must have some way of signalling to the adapter 
120 that (1) it is now powered on, and, more impor- 
tantly, (2) it is a MIX-capable monitor. 

45 This can be accomplished in one of several ways. 

First, the adapter 120 can poll the communication 
lines COMM0-COMM3foracode other than 1111 2 or 
111 1 8 . Once a different code is read, the adapter 120 
knows a monitor (type unknown) is now attached and 

so the adapter 120 may then initiate handshaking, as de- 
scribed above. 

In the alternative, this can be accomplished by 
having the monitor 1 22 present a Powered on ID (PID) 
when it turns on. The adapter 120 would periodically 

55 poll the communications lines COMM0-C0MM3 for 
the PID code. Once the adapter 120 receives the ap- 
propriate PID code, it would present the triggersignal. 
The monitor 122 would respond to the trigger signal 
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with an appropriate MID code, thereby completing the 
handshaking. 

While the present invention has been illustrated 
by the description of embodiments thereof, and while 
the embodiments have been described in consider- 5 
able detail, it is not the intention of the applicant to re- 
strict or in any way limit the scope of the appended 
claims to such detail. Additional advantages and 
modifications will readily appear to those skilled in 
the art. For example, the entire computer system and, 10 
therefore, the video subsystem 110, could conceiv- 
ably be designed inside a single enclosure, thereby 
removing the need for external connectors 126 and 
128 or an external display cable 124. These would 
then be replaced by appropriate internal electrical 15 
connection and conduction means. Therefore, the in- 
vention in its broader aspect sis not limited to the spe- 
cific details, representative apparatus and method, 
and illustrative examples shown and described. Ac- 
cordingly, departures may be made from such details 20 
without departing from the spirit or scope of the ap- 
plicant's general inventive concept. 



Claims 25 

1. A video subsystem for a computer system, com- 
prising: 

a video adapter; 

a video monitor; 30 
and a monitor cable electrically connect- 
ing the adapter to the monitor, said cable having 
at least one monitor identification signal path for 
delivery of identification signals from the monitor 
to the adapter, wherein the monitor and the adap- 35 
ter have means for generating a communications 
link for dynamic communications between them 
along said identification signal paths. 

2. A video subsystem according to claim 1 , wherein 40 
said means for generating a communications link 
between said monitor and said adapter is adapt- 
ed to generate a bi-directional, serial communica- 
tions link. 

45 

3. A video subsystem according to claim 1 or claim 
2, wherein the monitor has means for generating 
a predetermined, fixed identification signal and 
has means for supplying said fixed signal to said 
identification signal path for delivery to the adap- so 
ter; the monitor being adapted to generate said 
fixed signal in the absence of a predetermined 
triggering event and to be responsive to said trig- 
gering event to cease generating said fixed sig- 
nal and, together with said adapter, to generate 55 
said communications link. 

4. A video subsystem according to clai m 3, wherein 



the adapter has means to generate said trigger- 
ing event. 

5. A video subsystem according to claim 3 , having 
a timer connected to be activated by a preselect- 
ed event, wherein said triggering event is the ex- 
piration of a predetermined period of time as 
measured by said timer. 

6. A video subsystem according to any one of the 
preceding claims, wherein the monitor has 
means for generating said monitor identification 
signal. 

7. A method of electrically communicating between 
a video adapter device and a video monitor de- 
vice, wherein said video monitor device is electri- 
cally connected to said video adapter device by 
connection means, said connection means hav- 
ing at least one monitor identification path, com- 
prising the steps of: 

generating at said video monitor a fixed 
monitor identification signal to be received by 
said video adapter; 

responsive to a triggering event, ceasing 
the monitor's generation of said fixed monitor 
identification signal; and 

generating a dynamic communications 
link between said video monitor and said video 
adapter for dynamic communications along said 
monitor identification path. 

8. A method according to claim 7 wherein said trig- 
gering event comprises a signal from said video 
adapter; and 

said communications link is configured as 
a bidirectional serial link to allow bidirectional 
communication between said video adapter and 
said video monitor. 

9. A video adapter for use in a video subsystem hav- 
ing a video adapter, a video monitor, and a display 
cable electrically connecting said video adapter 
to said video monitor which cable has at least one 
monitor identification signal path for delivery of 
identification signals from the monitor to the 
adapter, said video adapter having means for 
generating a communications link for dynamic 
communications between said video adapter and 
said video monitor along said identification sig- 
nal paths. 

10. A video monitor for use in a video subsystem hav- 
ing a video adapter, a video monitor, and a display 
cable electrically connecting said video adapter 
to said video monitor which cable has at least one 
monitor identification signal path for delivery of 
indentification signals from the monitor to the 
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adapter, said video monitor having means for 
generating a communications link for dynamic 
communications between said video adapter and 
said video monitor along said identification sig- 
nal paths. 5 

11. A video monitor according to claim 10 having: 

means for generating a predetermined, 
fixed monitor identification signal and means for 
supplying said fixed signal to said mon itor identi- 1 o 
fication signal path for delivery to said adapter; 

means for receiving a triggering event sig- 
nal; 

means responsive to receipt of said trig- 
gering event signal for ceasing generat ion of said 15 
fixed monitor identification signal and for trigger- 
ing said means for generating a communications 
link to generate said link. 
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